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(54) OPTICAL SCANNING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the 
warp of a long plastic lens constituting the 
optical system of a laser beam printer and to 
execute highly precise writing. 
SOLUTION: A protruding part 2 receiving 
external force is provided at one end part 
(upper/lower ends) in the auxiliary scanning 
direction of the center part in the longitudinal 
direction of the cylindrical lens 1. A control 
screw 8 is screwed on the base of an optical 
unit near the cylindrical lens 1 and the control 
screw 3 is advanced/receded. Appropriate 
external force is given to the cylindrical lens 1 
and warp is corrected. Thus, warp peculiar to 
the long plastic lens 1 can be corrected at the 
time of incorporating the cylindrical lens 1 into 
the optical unit. Thus, the deterioration of a lens optical characteristic such as the 
bend of an image surface, which is generated by the warp of the lens 1 is reduced, 
the characteristic of the optical system can be held constant and the printing 
performance of the laser beam printer is stabilized. 
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litrEX 7 x ^ u vX<DK 9 £ * A ic £ V ffilE-T 5 # 

[»5fc«2] *B«]E-r5#*«: % HE^^fy^ 
f >Xo£ 9 0>£MfrbWt£.*M Srf**-r 5 <fc 5 left 

*S*tfctr3iyT^^a3.-^^e>ft5wiSr4*1»^i- 

MskV 6 ] n&i+^/T \z x oT«rfB 

^3-- s/ h«e*ii^*tRlt€>*t*:«-fr*«**bftac 
S^a£, :^^Mf5^aoTM$tit 

r 9 (agios c time tr^ >/r * ^ * -^3im£ 

afe«XTV^5w^^^|«»i:■r*fll*3fi5ftV^L7 0V^ 

rix^leE«o***Kia. 

frbtzzzt t-rz m&m a 

t >-f *t^ldE«i<D**aEK«. 
[*W<0#*Bft«MU 
[000 1] 

y^Jtoft^u^X^ffifflU^^SSaic^?). #ic: 

^asr«*fc3t*«8Kicia-r5, 
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[0 0 0 2] 

[«*<oft«I 01 o*5J:lflBi ilctt*a>e>ttfflS*t 
•CV^u—if^y >-*<*>*fS/££^-r o w-iFXy^te 
JtSl 0 lWUHShtv- FttSr^W, «faL-C« 
**i0 2l«^-y (»«) «r»rt-T6fcae>o* 
**** (010) t, 3t**^T«jt»l 0 2±le 

K=fcT-ft QMMb) (BID 

10 [0003] XS101 fctt, w 

WffiUfcA/ojE*** 1 — *icffli^e>iirif^. a/o 

*H*ttA/0*^-rtlCjB#«frfflil$-e-, wtLlCfci? 

E*fS*T3ft«WRS:fT5. A/o*^lcJ:ajE»i5a« 

ytl0 4#*il 0 1 0 3 fcOMlcKtt 

it, «Jt#l 0 2±-C/h3ft*g«*#5> hSr»S^Alc 
20 ^v>e>itSlf-ix3i^^/<v^i 0 5^XMi 0 3* 
P3£MMfci 0 6 £0>fffll;iiatt$*t5o tf— 
>^1 0 5 fcSMB#Bftl 0 6 ^oraiett, *aRl 0 1 

A^ffiitsHsasKe-^^wf tf-Aicxife-rsa y 

* W>X (~>JJ ^KU X^U^X) 1 0 73PB& 
Jt, ^:iifpJ5§i:LTO|ifElH)^#®Ml 0 6lC<toT^ 
— ^tf^Jgftffci 0 2**361"*. ft*>\ ©^#®^i 

[0 0 0 4] 0 6«:fi3SlHMELTt^fc 

^ 0 6^e>S»$4tT<-5U-1f* 

30 tt*ftaaT«l«g$*t6, ^CT% «*flei0 2£EME 
*®^1 0 6 tomiCliefcU^X (F 0 W^X) 1 0 

8*hsw&*u ffifaztiizy—fyt%&ft#i 0 2ii 

o-TOrtlc*lftS** t h\z x *AaK<oA«*lc 
**«7^ h— >a^«r**.Tff3WC-C«*(*:i 0 2 
Bi*«Ei-«J:5lc*lfcS*« 0 rtt*-^fe# 

[000 5] Aftft l o 2 rt, *«tt<D3£»*cD±|C* 
mmTL, *Bf*Lrv^«flf^T-^lc«EitT, «jt 

#1 0 2O*ffilC««f0!)aoTV^S»»i:*orv^ftV^ 

«10 2JilC»rtSitfc}IMW4, X7^*fcli-e>f^^ 
lc*ms*tfch^-K:J:9SHfcS*t6. Ell l 
e>^> i3t*l0 2ratt s =>n^»«|cj:t)}»SS 

IfJtft (F0) feftuv 
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[ooo6] :^i7iar, -MSiai?, flURS 

TK3ti-6o 1 1KJ:&«*{*1 0 

m*£itZ> 0 «*#i0 2±lc^$iifc»»fi, 

j:oaft$*L5o $Mfexmo«, «**io2io^ 

-fcl*, |WR#-fcy h 1 1 3*»M&»o-7 114Sr* 

urae)ixx*fc»aKic»fittic«B^-r-^^ 1 1 

#1 l 7fcjS0i&**bS. ^Igf, «Jtfftt*5^L 

->^v- ki i 9^*6* y^ymiaot 

**U M9^i2 0»IRttL-CIMIU WW** 
TOl^/^t, c^loRWtt, wr-ctfttfSi- 

[0 0 0 7] 

#PBS 59-204001 *£ttt*JR) , *f 
£ tvfc u ^ Xte# y * letter***!* 

10 0 0 8) ^7^7> U— tf^y ^*J*fc*r<D 

£*£1-5±T©ffl»S<DloK: % iHJte^iSftl 0 6(30 

[0 0 0 9] *;h,&#ft1-S#ffifcLTW:, S/y>^u 
vX£ h-y y * uyXt <Dm&-£ (#§§Bg4 8-9 8 
844f) , h^^j'^i/yX^yyy^i/yxtK 

tt3»ffiU>X^Oj|l** (#PBg4 8-4 9 3 1 5)^ 



f£Z>faJb£E!o*:i^X£ UF 0 uvX<o®£Jix;frfa 
Htt^o -HI*, @®tv^r63 (M£££|rI) <D«*¥ 
X©»««r*»#»**ffi»« i:nwi:t, ifcHSHS 

[ooio] mmmmmr e w^x«*^#^tc« 

Jxfcu-VX-CfcS^ ^>X#®lc>^*^:y*£^ 

^^f'^Ffl ^x^Ror^^^y > k 

y * i/yXtt^fc*XflV $ < i" 6 

[ooii] tz zx&m&i&mzx *> 

o m&~> y > k v Xfw^xft u^xm^^tiibm e 

\z^-r j; o \z v v x^#^[n] **»-cr Q mz&Qi C £ 

y X7/wu yxos 9 8SB*«* r f4««*3ft*o 
ft 5. 

[0 0 12] *»WMU I^ip^lilC^T^ 

30 [0013] 

tc, >>y ^K!l*^u^X*^*rt*ft»K*«»SrK 
Jtu-vX^Tt^^y Mctt^i&tfBRI^jB»S:S9 ^ 
RW^lcJ^r t(c J: 0 u^XcoS 

$*kdst»je+5, i-ttfcfe, '>y >Ky^uyx 

40 ftfiI^ISL/^^^$:tTV\ U^X±«-em^<7) 

HA«»icBt^irci»{nitri»T u+^fcwe-*- 

[0 0 14] ^fc, u^Xco^^|Bji:it^-r6^fp) 

ixMsiicjf-r^ t j: o u^x<7>ffi«ti*iRioaBjgfc« 

[0 0 15] 1rtet>h. ±lBBW«r»*1-Sfc«>, ^ 
50 «E«:±lCjfej6i--5**aEK«(ci55^r, «9IB^7^^y 
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[ooi6] w<o»g\ «jE-rs*ai±, saiB^y^^ 

[0 0 17] tOTB»E+*#S*LTtt, m^fy^ 

*««rfiy$$*6#a*ria:»tTtJ:v\ atrial 

[0 0 18] Sfcfc, «Tiatr3LyT^^i3i-^*:ttffl 

R 9 oftfcfS c TIME trai ✓ T ^ ^» ^ — (Diim^r 

y=WL s /48E I 
fcfc*. Lfc#oT (1) sttt, 

W= 4 8 E I y/L 3 

[0020] i-ftfc*>. (2) ^^vM^yxt* 

^Ty^t £ £JfoR 19 K*«r«jE1-5©k:K-f 5 ^ 

^ifci/yxoi^ uvxo*tf»Jtttt % ±fB©»mc 

l:^EI=1512kg-cm 2 , I^XftSttL^ 
3 0 0mm= 3 0cm, U>Xcf»*»jC*SJt Z>fc *) ftfi 
iA3 5 0<im=0. 0 3 5 cmt$)5 o Ifc^oT, 
^^XR9*j|HijEK:lM-«uvX}f LottAw©** 

±E (2) 5S£9, 
W=48X1 5 1 2X0. 0 3 5/30 J 
= 0. 0 9 4kg 

[0 0 2 1] U>X^*«p^9 4 g(Djf L 

XJEJgSrfl(jET#6wi:Sr^UTV>5 0 U:^ot, 
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[0019] ::t?, iiewrtofpfflicov^rttWi- 

*«» ®6lCU^XS#^**Si5t?R0*S«±U, £«J 

*>£o J tC-eR0«r«iE-*-6<Ofc»'t-5U^X#Uf*H > 

VXlCttSJ^^lfij (0*1 5mmOg$^|pj) fcfcS 
tt*«r*LTi>**^ rr-etifK^oytibu^Xo^f® 

UVXS : 3 0 0mm 
U^X$i : 1 5 mm 
WVX&Jf: : 5 mm 

1=1. 5X0. 5 3 /3 
= 0. 0 6 3 cm 4 

E=24000kg/cm 2 

^vXofttfHiJteE I tt, 
E I =2 4 0 0 OX 0. 063 
= 1512kg«cm 2 

■ • • (1) 
• • • (2) 

[0 0 2 2] 

[«woh»b»iiri sir* *&m<onm<Dim*mm 

[00 2 3] (Sl^IW^5(^l^»i 

40 $^3 0 0 mm, W\%&%fa<DUyXm& I 5 mm, ®J 
fefefrfatDft*^** l 0 0 mm, £££#A4>A*¥ 

£ 0 ^>X*r»*ciiT^j;/^**fig»««r«v^-ci3l?, 

EA8 50k g/cm 2 , atU«RD2 0» % Atttiitft 1 
0mm/s, ^E5 00k g/cm 2 , GUEB^ l 0#> 
T*fc6o «JgU^UVXOR?)ftSrffl^Lyi:tt*, u> 
X4>*»T0, 3 5mm (=5) «>K^*4LtV^ 
fto ^<DK*)(D§ = 0. 3 5mm^t^9M, (2 6^ 

50 t»*^J:5Jc**«-e*>6. :^J:^:i/yXW 
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XO. 3 5mm^!?$:MU^5^^:ill 
]) ^Kyj/i'UvXofefett^fiiKu $LZ*:$£<D&m 
¥&&G't&ztbnmktt&. Z<DW&. SflBO. 3 

5 mmOS t> <0*£ $ «\ ±*«*|Rl<0**i|t«-C 3 2 

1 4 3mml:H^tic 

[00 24] 0. 3 5mm<DR»9#£C*:v'y > Ky # 

>X£*a^&tr£, 9J*SE*fiI-ettwXii5iatt^0. 

2 mm, £jK9E^AT»U>X4>JMl^0. 1 5mmO 

[0025] a 1 j: t«a 2 k r <ommm\z& zisv 

MMmxi*^ f e ^yXl o 8 tm%ft \ o 2 £<ofB(c: 

vx i ^ii**«oT«^s6iB« 2 &-mzmn *>ti % 
%(o&mu2<D&m<D&m2 3 xtt-tzt 

^-etsJ:9tc^oTv^So Mt*i?3i*Kii*mN 

#/H^:/X 1 r*W«fcE1B£;h,fc u>X^-;i. Ktt 5 
[0 0 2 6] -Tfcfc>*>, ■ 1 fcjgcJ-J: 3 fc. i^y^Ky 

l*Jfc*jE»2«:jf U H2f^rJ:d{c«ffi**3js*< 

* 1 * m 
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£«&LT, «F»<D*5^U^X^«Ti5ffi©JB«tt« 
««E*5»T-t^tfWSf*^ 3 MKSftit J: 5 

10 K-r*c*t>*?*s 0 *jb» 2 

^^Hcm^u ->y ^Ky^/n^^xio^flcrtjg 
«fc i^x 1 9 fthtr t> a* 
[0027] ->y yKy^t'yxioEOfiB 

tu>X0R9«»«r«jEli«Ei-65fiB»6«:Rlt, $ 

*fc*o/R7&Kit-ci*a. :©uyx@«7^ 

20 ®^«tt^Jfi^«-CW:|g 3 1 \z U^XflEffiHi 

[ 0 0 2 s ] * 1 \z u^x<oR *> mmffiM&xvQm 

[0 0 2 9] 
1^1] 



7*5 ® 5 (mm) 













«■« 


2c Jig 
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-0.02 
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[0030] ±e**»6>5W»5J:$fc, *ffi»ft#fc< 
*<&o"0>*. «5E»JsJ:i«tjE«i:UT**: 

ssutto-c, (-) ««mi<d , «u (+) 
[0 0 3 1] fc*5, ^©J:5a->y ^Ky *;H/yXi 

[0032] m2<n>9mmm z.<onmmvt. ->y 

>Ky^yi-u>X$rjfe^^^ h\zm^tsmz±-fh 50 



[0033] ->y^Ky*/n^^xio®«a»ji^ 

0. 5° £Cfc#g\ ***»W«jt»»tl/yX 
©T«*H9A (Ifcfcttl0 2) ±MUfcUfcU— 1ft? 

9**<fc5fc«>, 1 — if tr-^^y lts#& 
^zx^mmmmx^ ^y^K 

^;H/yXi(DiT«g (»Jj6^|fiJ) W2a, 
2b£MBW, t*t^*tOdb«o*ai2 d, 2ei:ftt 
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<fc ±{BJtf>-<-;* 8 a , 8 b £ *LfcJ9H* 4 a , 

4bl:«^lfcWv^3a, 3 b(D*tt«rS«S*. 

v-y ypy */n^^xi©ffi«n«jESrtT 

0Mm*f^^TV^5fci?)U^X±^^C:oV^TV^^^^2 

bSr«MSS*i?3b«rfflV^'Cl 3 OumWtt, 

[0 0 3 4] *<Dfli, Wc»WU4l^#»tt^T«raS<D 

[0 0 3 5] ft**, r^HMitfil->X^®f^ 
^{g^Si^cLTi^SJ^ l 0 6 <E>faJ 

0 6 <D®«fto|«T?tt*tiET* ft^ J: 5 ft«*Hfti&£l 

tt, fttttztt-zttrnzmtr s z t a>-e^ s c 

[0 0 3 6] [SB 3 011*^18] COSlfc«18tt, 5" 9 
vKy^^u^X<OiSDO«jESr«ftttfctT5«"C*> 
So 

[0 0 3 7] ®8fiU^X<^)^Srg»«|^«jE-r6^ 
fc^WWXny^ig-cfcSK H9li«jEO*Wfei:ft6i^ 

y ^^^x©««h-c*>5. :o«tu, fyv-xw 

vXi<0T«l-S!fiffl2Sr»!ft^i:i:tJc, Ky# 
/WWVX l 1 0 2«<Offi»ctftffi»^ uxai^y 

-^10SrKM-rs; »K«jB»2©i!!i«l©ffi2 

3 0 iK^-s* OftUS) i oo*ttittJ^7rt®8ic:^-r 
J: 5 #*o«a®«f l 2icA*7$*t, ^oftSB 
&i 2i^<og^ffi*iciotfx/r^fax-^ i 

®2 c$:}fJE-t-SC fcfcioTV!! >Ky *;VU>Xi 
(Oft^£g?;iSo -Offe^ *t^**JxtfVVX*>3Bl0 

si 3t*3i^y— ^i ofc^ory t/u^^a«»s 

1 2K:Eit**"C*iitrf, *>y >-yw>xio^t)coa 

m^ft^^a*, fxyr^fax-^i i— <oaim 
t>0r&*i„ ^y^X^vXitt7c^3EJK*JfiK:S#^» 

ttsotextfi. *i^**»tt^«ttf»2<DH» 

[0 0 3 8] zconmmmx^ k-^/t 9 

1 itti«u»Ri+e>ftTi*ftv^ %2<onmm<o 

1 MIcKltTi/y y Ky */ui/yX 1 os^^fSlEfd 
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t>*jire$>s 0 

[0 0 3 9] ft*$, r<D||«JBt|-Crtt, tfx/7^f a 

y w >x 1 tjf $ *.s x o vm&tz Z t 

s« z<om&\zn % m&<D£o\zm&$LwtzEim.-tz>z 

10 [0040] w©K*»jB-ett, s/j>Ky^ 
s e 

[004 1] 

[0 0 4 2] X7^^^^u>XoS0«r^*^J:i9« 

20 wvX^»a^atp***S6Jtlc:Rl9 trSJjE-Ti 

3^*H!*.TV>S<Z>-e, ^7^f y^u^Xtrtt^L^ 

^>X^J:oT3»*(DJ:V^5&^nriBi:ft 

So 

[0 0 4 3] »jE1-S^^X7^^y^^>XOS»? 
oO«d»&0fl«lc:^Srft^i-'5 J: 5 fc Lfc»#e 2 IB 

t5W<D*wit»R 5 £*ijE-r s r £ **-c* So 

[0 0 4 4] ^$r#4t6^y7^f 7^ 
30 fe«A/T®J5fe4E^[pJlC^tt€*vfgtte>^ii^3lB« 

%^S-rSwt*s-5j|g^ftSO"e> BtttiAtjEasflW 

^n*?-c€\ n»aft»*5i^pne^ft6. 

[0 0 4 5] IIMBX**^** 
u-^X«rJ«t5ft*3.= y McRltfe*tfcX»»fc3E 
»$Jxfc*^«^*^ftS«**4|B«o»WJcj:tL 

vX(DSt)©«|jESrfT5 h-CiftJBS 
ft** 5i^^«Tfg|cftSo 
40 [0 0 4 6] ^A*r«-*-r«#«^, BWBXy^^y^ 
t^X£»<£-rS#3^-~5, hK!R*tfe*t*:X»««cX 

if $ ttfc ex / r ^ ^ ft stt^ 5 
x<dr t) o«iE*s «rte t ft So 

[0 0 4 7] \*^/797=.=>-fi\ZXiXmi77X 
^fffi*tcftS„ 

50 [0 0 4 8] «»$*S#R*SW3BX7^^y^U^X 
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[0 0 4 9] ^x^y^uvXo^^SrKkffl+S^S 

«>TRrtM!:lf5£*#T#*. 
[0 0 5 0] 2x0 «rttUi-&^tt^9^-^&ft« 

[oo5i] *A*tt#r*¥«fc*oTf***;h,** 
<. K&SrRBEi-* 

[Si] *»w<o-iii6^»c«5^yyKy*A'Wv 
[■2] @ i <o^©*iE»otti^tai»««@ 

[@3] S/'J ^Ky*^u^X<OR0Sr»jEUfc«, « 

[04] ^y>Ky*/uu^X©ffi«ii<o«jE««Sr^ 
■rtWBT?**. 

[mn 
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[B5] i/y *A^wyX(D*»*5J:W»-+ifeSr 

[12 7] isy y K y */vuyXoS 9 *»«0«(S«:^t 

IB 8] 5/ 9 ^Ky*/uu^X<o«jE«MISr««Wlcff 

[B9] *VJJ > Y y )UA'\'>X&\Z^/T2 g f-z*.x*— 9 
10 JcJro-caBE-reWSr^-tTWmBTfc*. 

[BIO] -«»ftu--lfir-Ary>^<o***Sr* 
1-«ifc*ij£B-e*>* 0 

[gin] -awtou— p tr-^^y ^ormax 
[W#OKig] 

i ->y^Ky*/n^vx 

2 , 2b, 2 c 

3, 3 a, 3 b W»*S* 

4 £tt*K 
20 4 a &5t#J 

5 *— A* Ktt 

6 %Bff 

7, 9 /R 

8, 8a, 8 b * 

9 JR 

1 0 M^-v* 

i i fxyr^f^i-^ 

1 2 *0,3®Sfi 
1 3 UVXJSWI 
30 10 1 JtW 

102 mitft 

10 6 (HlK#®^ 
10 8 F 0 U>-X 

IB2] 
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